This update of my classification of the flowering plants, or Angiospermae, is based upon about 800 pertinent books, monographs, and other botanical papers published since my last synopsis appeared in the Nordic Journal of Science in 1983. Also I have narrowed my family-and ordinal-gap concepts to bring acceptance of family and ordinal limits more in line with those of current taxonomists. This new information and the shift in my phylogenetic philosophy have caused significant changes in my interpretation of relationships and numbers and content of taxa. Also the ending "-anae" has been accepted for superorders in place in the traditional but inappropriate" -iflorae." A new phyletic "shrub" replaces earlier versions, and attempts to indicate relationships among the superorders, orders, and suborders. One table includes a statistical summary of flowering-plant taxa: ca. 235,000 species of 12,615 genera, 440 families, and 711 subfamilies and undivided families in 28 superorders, 70 orders, and 7 5 suborders of Angiospermae. Three other tables summarize the indigenous distribution of the families and subfamilies of Angiospermae about the world.
INTRODUCTION
In the years since I published my "Proposed new realignments in the angiosperms" in the Nordic Journal of Botany (Thome 1983) numerous books and scientific papers have been published on the classification, morphology, palynology, paleontology, phytochemistry, karyomorphology, cladistics, etc., ofthe flowering plants. These significant publications have greatly elucidated some relationships and led to a much better understanding of the phylogeny of the Angiospermae.
At the request of the editor of Botanical Review I have prepared a rather lengthy review of this significant recent literature and my interpretation of the classification and geography of the flowering plants. This has been accepted for publication in thatjoumal; however, because of the large backlog of papers awaiting publication in the Botanical Review, my paper probably will not be published before late 1992. Therefore, I have prepared an abbreviated paper containing the revised synopsis of my classification, a redrawn chart of the Thome phyletic shrub, and four statistical tables prepared from the new synopsis.
The review of the new literature, bibliography of nearly 800 titles, and geography of the included angiospermous taxa will be covered in the longer Botanical Review paper. Full discussion of my alignment and delineation of the angiospermous taxa must await the completion of my projected book on angiosperm phylogeny.
CLASSIFICATION OF THE ANGIOSPERMS
Since my 1983 classification, a major change in my phyletic philosophy has been my decision to narrow my family-and ordinal-gap concepts to bring my transferred from Gentianales to Campanaulales. In Bignoniales, Oleaceae and Stilbaceae are placed near Buddlejaceae; Globulariaceae and Selaginaceae are recognized as distinct families; and Schlegelieae (Paulownieae) are transferred from Bignonaceae to Scrophulariaceae. Lamiales are reduced in rank to Lamiineae in Bignoniales and Verbenaceae much changed with removal of several groups. Chloanthaceae, Avicenniaceae, Symphoremataceae, Nesogenaceae, and Tetrachondraceae are recognized as distinct families. Hippuridaceae are transferred from Comanae to Lamiineae near the equally very reduced and largely aquatic Callitrichaceae.
The subclass Monocotyledoneae has also been considerably reorganized here, especially the Lilianae and Commelinanae. Within the superorder Lilianae I have recognized five orders: Liliales, Burmanniales, Asparagales, Dioscoreales, and Orchidales. The Liliales are divided into the suborders Melanthiineae, Liliineae, and Iridineae, and the Asparagales into the suborders Asparagineae and Amaryllidineae. I still regard the Melanthiaceae as the most archaic and least specialized monocots, whereas I consider the Dioscoreales as relatively specialized within the Lilianae. Obviously, my formerly very complex and polyphyletic family Liliaceae has been largely dismantled, with recognition of most of the former subfamilies as distinct families in at least two orders, much as in the treatment by Dahlgren et al. (1985) .
The small Australasian family Hydatellaceae remains difficult to interpret but tentatively has been given its own order and superorder and placed between Lilianae and Triuridanae. The superorder Typhanae has been deleted and the Typhales with single family Typhaceae, including Sparganioideae, placed tentatively in the Commelinanae between the Bromeliales and Zingiberales. My former broadly conceived order Commelinales has been redefined, with division into Bromeliales, Commelinales s.s., Cyperales, and Poales. The rather diverse order Bromeliales is divided into the suborders Bromeliineae and Pontederiineae. Similarly the Zingiberales are divided into the suborders Musineae, Strelitziineae, Lowiineae, Heliconiineae, Zingiberineae, and Marantineae; Commelinales into Xyridineae, Commelinineae, and Eriocaulineae; and Poales into Aagellariineae and Poineae. In the Aagellariineae Joinvillea and Ecdeiocolea are elevated to family rank. It seems fitting that our most economically important and highly diverse, prolific, and specialized family Poaceae should sit atop the monocot "family tree."
As usual, I have terminated the classification with a short list of Taxa Incertae Sedis to list therein those taxa whose position remains most uncertain. It is a shifting list that probably should be much longer than it is, and surely will be longer when all the anomalous genera are pruned away from the families where they are now misplaced.
EXPLANATION OF THE PHYLETIC SHRUB
The cladists notwithstanding, I do not think it possible to produce a realistic angiospermous "family tree." Although the Angiospermae are surely monophyletic, their two subclasses must have diverged from common ancestors, possibly seed-ferns, during the apparently Early Cretaceous or possibly late Mesozoic origins of the class. Similarly, most of the superorders diverged early from their long extinct protoangiospermous ancestors. To draw one superorder or other 
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major taxon from another extant major taxon would be a futile exercise and most misleading. Hence, I prefer to treat the extant Angiospermae diagrammatically as a "shrub" diverging as superorders from a hollow center representing the extinct Protoangiospermae.
The position of these superordinal stem cross-sections of the phyletic shrub ( Fig. 1) indicates as closely as possible my interpretation of their interrelationships and their relative degree of specialization from their more primitive, archaic ancestors. Those farthest from the hollow center are the most specialized in their characteristics, those closest to the center the least specialized. The size of the superordinal balloons and the contained orders and suborders indicates approximately the number of species accepted for each major taxon, although the size of some of the smallest superorders has been exaggerated to make them visible. Within the superordinal balloons the orders are shown as entire ellipses, the suborders as connected branches.
This phyletic shrub replaces the one published in the Nordic Journal of Botany (Thome 1983) and differs from it rather considerably due to major changes in my classification briefly mentioned above. This diagram was drawn and lettered by my associates Oscar Dorado and Dr. Scott Zona at the Rancho Santa Ana Botanic Garden. Any errors are my own and any divergences from my classification are due to the continuing evolution of the latter. Unfortunately, any such drawing will be somewhat obsolete by the time it is printed due to our rapidly expanding knowledge of the Angiospermae.
EXPLANATION OF THE SYNOPSIS
In the following synopsis of my classification of the flowering plants I have continued to carry the hierarchy of the class down to the subfamily level where appropriate, and even down to the tribal level in the huge family Asteraceae. Subfamilies are important for they display intrafamilial divergence as well as their immediate common ancestry with other subfamilies in the same family.
Despite my narrowed family-gap concept, I still prefer not to multiply taxa unnecessarily where common recent ancestry seems evident. Thus, I would rather not break up such well-defined, if very large, families as Papaveraceae, Fabaceae, and Apocynaceae, whose subfamilies are closely linked by their characteristics and by intermediate taxa. Other taxonomists, however, do object to my extended hierarchy, and often treat my subfamilies as distinct families. This difference in ranking of taxa is not important so long as the relationships are firmly based on all pertinent data.
Anyone interested in my philosophy of classification can find it outlined in my Evolutionary Biology paper (Thome 1976) and earlier publications (Thome 1958 (Thome , 1963 . It has not changed greatly over the years, though I have, as mentioned above, seen fit to narrow somewhat my ordinal-and family-gap concepts, leading to my acceptance of somewhat more narrowly defined orders and families. The changed total numbers of all these taxa down to the genus and species are listed in Table 1 .
Space limitations prevent me from giving here my reasons for the circumscriptions and alignments accepted in this classification. Until my phylogeny book is available, one can find discussions of many of my realignments, especially those most divergent from those of my phyletic peers, in my previous phylogenetic publications (as Thome 1968 Thome , 1973 Thome , 1974a Thome , b, c, 1975 Thome , 1976 Thome , 1977 Thome , 1978 Thome , 1979 Thome , 1981 Thome , 1983 Thome , 1985 Thome , 1989a Thome et al. 1977; Thome and Scogin 1978) .
Names used for the various taxa in the synopsis are according to the International Code of Botanical Nomenclature (Greuter et al. 1988) , although I have extended the principle of priority to all categories up to the class. Lindley's Nixus Plantarum (1833) is the point of departure for ordinal names, for that botanist was the first to apply consistently the ending "-ales" to generic roots. Synonyms or additional included or excluded taxa are listed usually only where the names or treatment of taxa deviate considerably from those in A. Engler's Syllabus der Pjlanzenfami/ien, ed. 12, vol. 2 (Melchior 1964 ). Subfamilial treatment is based largely upon those authorities that I regard as best informed and phyletically most realistic in their classification. A number of larger families still await realistic subdivision. In a few families well known to me I have devised my own tentative subfamilial classification. In the longer Botanical Review paper I have listed the many recent taxonomic treatments that I have found to be especially helpful in the preparation of this synopsis.
Because the reader deserves some indication of the degree of confidence I place in the alignment used, hierarchal level assigned, circumscription accepted, or all of these, I have used in the synopsis for each category above the subfamily a simple "A," "B," "C" scale to indicate degree of confidence. "A," as used with Lactoridaceae, Chrysobalanaceae, and Ceratophyllales, represents limited confidence in the position of all three taxa and in addition the hierarchal ranking of the last taxon. Any less confidence would condemn a taxon to taxa incertae sedis. "B," as used with Paeoniales, Raffiesianae, Paracryphiaceae, Oncothecaceae, Asteropeiaceae, Tetrameristaceae, etc., suggests that there is some evidence that the alignment, hierarchal ranking, and circumscription are probably correct. "C," used generally throughout the synopsis, implies considerable confidence that accumulated data have allowed a realistic placement and circumscription.
The numerals following most of the taxa listed are the number of genera and species (15/265 indicating 15 genera and 265 species) accepted for that taxon.
Many were taken from Willis's Dictionary of the Flowering Plants and Ferns, Student Ed. (Shaw 1985) or The Plant Book. A Portable Dictionary ofthe Higher Plants (Mabberley 1987 ) except where more accurate information was communicated to me by monographers or could be found in recent, reliable monographs and revisions. These are listed in the projected Botanical Review paper. Large numbers have been rounded off to the nearest five or ten to avoid spurious exactitude.
It must be emphasized that each superorder in the synopsis is merely one line of evolution within the numerous-stemmed, many-branched, complex phylogenetic shrub. A phyletic tree, given our limited paleontological record, is unrealistic. A "phylogenetic" hedge, despite its double-entendre appeal, is also not realistic because I do firmly believe in the monophyletic origin of the Angiospermae and of their two subclasses, as well as most of the lesser-ranked taxa. I hope most of the polyphyletic groups have been rooted out of the classification but surely some remain to be extirpated, a probable example of such being the Lamiaceae (Cantino 1990) . As each superorder, order, or suborder terminates, the classification drops back down the evolutionary ladder to the beginning of the next major line of ascent. By placement in the synopsis I have tried to indicate closeness of relationship and increasing specialization. A linear sequence cannot, of course, approximate the probable branchings nor indicate the numerous interrelationships among the superorders and lesser taxa. It is hoped that the phyletic shrub, illustrated by Figure 1 , will be more helpful in these respects.
In the development of this synopsis for the longer paper a large amount of data was accumulated. To make it more readily available I have summarized that information in four tables. Table 1 presents a statistical summary of the various angiosperm taxa in the two subclasses; species, genera, subfamilies, families, suborders, orders, and superorders. The best estimate I could obtain for number of species in the flowering plants was 234,235, give or take a few thousand, with the dicots about three times more numerous than the monocots. In genera the monocots are less than one quarter of the 12,615 angiosperm genera, and in families they are about one fifth of the 440 families that I accept currently as valid. Because some of my phyletic peers (Cronquist 1981; G. Dahlgren 1989a, b; R. Dahlgren et al. 1985; Takhtajan 1987 ) accept many of my subfamilies as valid families, I have chosen to use subfamilies and undivided families as the most significant units. Thus, the Angiospermae consist of 711 subfamilies and undivided families (or 440 families and 271 additional subfamilies, i.e., subfamilies other than the typical subfamilies). Since I have often been accused of being overly conservative in my recognition offamilies, I felt it might be informative to count the oligogeneric and oligotypic families listed in the synopsis, 222 of the former and 96 of the latter. Although it may be distressing to the student of flowering plants to have to deal with 4 7 monospecific families and 3 3 monospecific subfamilies for a total of 80, one should remember that the angiosperms have been evolving on earth for at least 120 million years and have suffered very heavy extinction even before modem man became too numerous and began to eliminate most of the species-rich environments. Such extinctions have broken up the near phyletic continuum and made it possible to develop our classification, largely based upon phyletic gaps. Table 2 summarizes the distribution in the world's major regions of those families and subfamilies believed to be indigenous in each. Asia, even without Malesia, is by far the richest region phyletically, partly because of its latitudinal width from the Arctic nearly to the Equator, partly because it is the crossroads between Africa, Europe, and the Americas, and partly because of its easy access to Australasia through immediately adjacent Malesia. It is also significant that the sometime insular continent of South America is second richest in families and subfamilies because of its latitudinal stretch from the Antarctic to north of the Equator, its varied topography from the equatorial rainforests along the Amazon to the snowfields of the highest Andes, and its relatively recent connection ·with North America through the Panamanian Isthmus and earlier contacts with that continent via Antillean island stepping-stones. Former connections with Africa before the evolution of the South Atlantic and with Australasia via Antarctica are certainly also involved in its floristic richness. The relative floristic paucity of the larger continent of Africa must be due to extinctions caused by climatic catastrophies (Raven and Axelrod 1972) as well as to the earlier tectonic losses of India, Madagascar, and Arabia.
The surprising floristic richness of Central America, here including Mexico, and Malesia must be due to their critical intercontinental positions. That of Australia and the large continental islands of Madagascar and New Caledonia must, on the other hand, be due to their present long isolation following Mesozoic separation of Australia and Madagascar from Africa and New Caledonia from Australia. Later separation of Australia from Antarctica and South America came early in the Tertiary. The floristic poverty of oceanic islands surely is due to isolation from large continental masses, small size, relative recentness of volcanic origin, and genetic drift.
Reasonably consistent with the relative floristic richness of these regions is the relative degree of familial and subfamilial endemism recorded in Table 3 . Here, however, the rather isolated continents of Africa and South America far surpass the other areas in endemism. African endemism seems even more striking if we add those taxa endemic to Madagascar and the Indian Ocean islands and four families shared only between Africa and Madagascar-a total of 56 families and additional subfamilies. Even larger figures would ensue for South America if we added those 16 essentially South American families and 20 additional subfamilies that have invaded the West Indies often north to southern Florida and Central America north to Panama, Costa Rica, or even southern Mexico. That total of 69 could be enhanced further by adding the 11 primarily South American families barely represented across the South Atlantic in Africa. One can only conclude that South America and adjacent tropical regions to the north are the richest repository on earth for major angiosperm taxa restricted completely or largely to one continent.
Finally, Table 4 summarizes the world distribution of angiosperm families and subfamilies. The largest number of major angiospermous taxa, 282, belongs to the subcosmopolitan, pantropical, and widespread temperate categories. Next are the narrower disjuncts between continents and/or oceanic regions, 266 taxa. Finally, those major taxa restricted to one continent number 163 taxa and combine with the above to total 711 subfamilies and undivided families.
In the synopsis of the Angiospermae within the two subclasses the hierarchy consists in descending order of superorders (-anae), orders (-ales), suborders (-ineae), families (-aceae), subfamilies (-oideae), and, in Asteraceae, tribes (-eae). An example in the Dicotyledoneae (Annonidae) is:
Superorder: Annonanae (Magnolianae)
Order: Annonales (Magnoliales) This example is presented to eliminate the need to list in every case the hierarchal ranks preceding the respective taxa. 
SYNOPSIS OF THE CLASS ANGIOSPERMAE (ANNONOPSIDA)
Subclass
